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These analyses refer to various Tables and Figures. All the material related to this edition 
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the publication itself, the Tables and the Figures, the Additional Analyses and the 
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In addition, NRS’s ‘Increased Winter Mortality - Background Note’ (available from the 
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seasonal increase, research studies' findings on factors that influence it, comparisons of 
the figures for European countries, previous publications on this topic, and references to 
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The main trends in the Seasonal Increase in Mortality 


Table 2 shows the trends since winter 1951/52 in the seasonal increase in mortality 
in the winter for Scotland as a whole. 


(a) Recent years 


It is estimated that there were around 4,330 ‘additional’ deaths in Scotland in winter 
2020/21. This was the second largest seasonal increase in mortality in more than 
20 years, after winter 2017/18 (seasonal increase: 4,810), which had the highest 
figure since winter 1999/2000 (seasonal increase: 5,190). 


The seasonal increase of 4,330 in winter 2020/21 was 3,780 more than the 
corresponding figure of 550 for the previous winter. This very large increase is due 
to the effects of the coronavirus (COVID-19) pandemic: it led to an unusually high 
number of deaths in winter 2020/21 (as explained later in this section), and also 
caused winter 2019/20 to have an unusually low seasonal increase. 


Winter 2019/20 had by far the lowest seasonal increase of all 70 of the winters for 
which figures are available because the number of deaths in spring 2020 was 
unusually large, due to the coronavirus (COVID-19) pandemic, not because winter 
2019/20 was a ‘good’ one. In fact, of the then 20 most recent winters (i.e. 2000/01 
to 2019/20, inclusive), winter 2019/20 had the third highest number of death 
registrations (December 2019 to March 2020: 21,392). However, even more deaths 
were registered in the four months that followed (April to July 2020: 22,712) than in 
winter 2019/20. Because so many deaths were registered in April to July 2020, the 
winter 2019/20 figure was only 550 more than the average of the numbers 
registered in August to November 2019 and in April to July 2020. That is the 
unusually low result of the calculation of the seasonal increase in mortality for winter 
2019/20, for which the figures are most unusual. Of all the winters back to 1951/52, 
winter 2019/20 was the first to have fewer deaths registered in its four months than 
in one of its adjacent four month periods. Also, the total number of deaths 
registered in the four months from April to July was far greater in 2020 than in any 
other year for which these statistics are available. (They go back to 1952. Before 
2020, the year with the most deaths registered in April to July was 1974, with 
21,022.) More information about this is given at the end of this section. 


The size of the seasonal increase in mortality can vary markedly from one winter to 
the next. For example, the seasonal increase of 2,060 in winter 2018/19 was the 
eighth lowest figure in all the 70 winters for which such statistics are now available, 
and below the levels seen in seven of the previous ten winters, and 15 of the 
previous 20 winters. This is in marked contrast to the seasonal increase of 4,810 in 
the winter before that (2017/18), which was the largest value since winter 
1999/2000, when the seasonal increase was 5,190. Winter 2017/18 had a 
seasonal increase which was larger than in 49 of the 66 winters before it, larger 
than the average for those 66 winters (which was roughly 3,840), and above the 
level seen in all of the ten, and in 19 of the 20, winters before it. 


(b) Long-term trends 
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Figure 2 shows the seasonal increase in mortality for each winter from 1951/52 
individually (the thin grey line, which often rises and falls rapidly) and as a 5-year 
moving average (the thick blue line) - the latter should give a better guide to the 
overall trend, as it ‘smooths out' most (but not all) of the effect of what are, 
sometimes, very large percentage year-to-year fluctuations in the figures. 


The chart shows that there has been an overall downward trend in the number of 
‘additional’ winter deaths over the past 70 years. The height of the peaks has 
generally appeared to be falling, and the 5-year moving average has tended to 
decline, albeit with fluctuations around the overall long-term downward trend, such 
as the short-term rise in the moving average around the middle of the 1990s. 
However, the figures for recent years suggest a departure from the long-term 
downward trend, although it is not clear whether this will continue: as noted, there 
have been periods with increases before, which were followed by a return to the 
longer term decreasing trend. 


In the early 2000s, the 5-year moving average had appeared to have more-or-less 
‘levelled off’, with an average of 2,509 for the nine values from that centred on 
winter 2002/03 to that centred on winter 2010/11, and seven of those nine values 
being within 100 of 2,500. Since then, Figure 2 shows that there have been 
unusually large seasonal increases in some winters: 2014/15 (4,060); 2017/18 
(4,810 - the largest seasonal increase since the 5,190 in winter 1999/2000); and 
2020/21 (4,330). As a result, the 5-year moving average rose several times (due, 
for example, to winters 2014/15 and 2017/18 entering the calculation). The 5-year 
moving average centred on winter 2016/17 (3,300: calculated from the figures for 
winter 2014/15 to 2018/19) was greater than all of its previous 15 values, and well 
above the top of the range of moving average values seen when it appeared to 
have ‘levelled off in the early 2000s. At that stage, although the figures suggest a 
change in the long-term trend, one cannot be sure: the rise in the 5-year moving 
average could just be a short-term one (like that seen in the mid-1990s, after which 
it fell for several years). Indeed, the then most recent increase in the 5-year moving 
average had been due to the winter with the second lowest seasonal increase in 
mortality (2013/14, with a seasonal increase of 1,600) dropping out of the 
calculation and being replaced by winter 2018/19, with a seasonal increase (2,060) 
that was larger, even though it was, at that time, the seventh lowest ever recorded. 


Identifying any subsequent changes in trend has been complicated by the effects of 
the coronavirus (COVID-19) pandemic on the values of the moving average that are 
centred on 2017/18 and later winters. The 5-year moving average dropped from 
3,300 for the period centred on winter 2016/17 to 2,598 for the period centred on 
winter 2017/18. There were two reasons for this large fall: first, the seasonal 
increase for winter 2019/20 was unusually low (550), due to the subsequent effect 
of the coronavirus (COVID-19) pandemic; second, winter 2014/15 (which had a 
seasonal increase of 4,060, at that time the second largest value since that of 
winter 1999/2000) dropped out of the calculation. Then, the next (and latest 
available) value of the moving average rose to 2,894 (for the period centred on 
winter 2018/19), due to the calculation now including the large seasonal increase in 
winter 2020/21 (4,330), which was a consequence of the coronavirus (COVID-19) 
pandemic. Over the next few years, interpreting the value of the 5-year moving 
average may be complicated by any further effects of the coronavirus (COVID-19) 
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pandemic, and, eventually, by the unusually low value for winter 2019/20 dropping 
out of the calculation. 


Table 2 gives the figures for the 70 winters for which these statistics are available. 
The seasonal increase of 4,330 in winter 2020/21 was only the twenty-fifth highest 
ever recorded. However, due to the effect of coronavirus (COVID-19) pandemic, it 
was the second highest (after 4,810 in winter 2017/18) since winter 1999/2000 
(seasonal increase: 5,190). Winter 2019/20 had the lowest seasonal increase in 
mortality ever seen (550), due to the effect of the pandemic in Spring 2020. The 
1,420 ‘additional’ deaths in winter 2011/12 is the second lowest figure in the whole 
series. Winter 2013/14 had the third lowest seasonal increase (1,600) recorded 
since the series started in 1951/52. Winter 2005/06 had the fourth lowest number 
(1,780), winter 2001/02 had the fifth lowest (1,840), and winter 2012/13 had the 
sixth lowest (2,000). The winters of 2018/19 and 2007/08 had the eighth and tenth 
lowest figures (2,060 and 2,180, respectively). As a result, the latest 20 winters 
have had eight of the ten lowest seasonal increases in the 70 years for which these 
statistics are available. In addition, as the eleventh, fourteenth and fifteenth lowest 
figures were 2,220 in winter 2000/01, 2,450 in winter 2010/11 and 2,510 in winter 
2002/03, the latest 21 winters have had 11 of the 15 lowest seasonal increases. 
The other winters with seasonal increases which are among the 15 lowest such 
figures are 1966/67 (2,020 - seventh lowest), 1988/89 (2,160 - ninth lowest), 
1994/95 (2,310 - twelfth lowest) and 1990/91 (2,430 - thirteenth lowest). However, 
recent years have also seen some large seasonal increases: in particular, 4,810 in 
winter 2017/18 was the eighteenth highest of the 69 winters. 


(c) Comparing winters’ death registrations 


The figures in Table 1 may be used to compare winters in terms of their actual 
numbers of deaths that were registered as well as on the basis of their seasonal 
increases in mortality. In terms of the number of deaths registered in Scotland, 
winter 2020/21 (23,370 deaths) had the twenty-seventh highest figure among the 70 
winters for which statistics are available. However, it had the highest figure of the 
latest 21 winters. There were slightly more deaths (23,379) in winter 1999/2000; 
then none of the next 21 winters (winter 2000/01 onwards) had a larger figure than 
winter 2020/21. 


Winter 2019/20 (21,392 deaths) had the nineteenth lowest figure among the 70 
winters for which statistics are available. However, it had the fourth highest figure 
of the latest 10 winters, and also the fourth highest figure in the latest 20. Of the 20 
winters which start with winter 2001/02, only winters 2014/15 (22,011 deaths), 
2017/18 (23,153 deaths) and 2020/21 (23,370 deaths) had larger figures than 
winter 2019/20. 


Of the recent years before the coronavirus (COVID-19) pandemic, winter 2017/18 
was unusually bad. The total of 23,153 deaths registered in the four months of 
winter 2017/18 was 2,218 more than the corresponding figure for winter 2016/17 
(20,935), 2,965 more than in winter 2018/19 (20,188), and was (at the time) the 
highest number that had been recorded since winter 1999/2000 (when 23,379 
deaths were registered). In the intervening period, winter 2014/15 had the largest 
number of deaths (22,011), and only two other winters had more than 21,000 
deaths: winter 2002/03 (21,058 deaths) and winter 2003/04 (21,024 deaths). In 
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contrast, the 18,675 deaths registered in Scotland in winter 2013/14 was the lowest 
number for any of the 69 winters that are shown in Table 1, which start with winter 
1951/52. 


(d) April to July death registrations 


From the table, one can also see how the number of deaths registered in April-July 
2020 (22,712) compares with previous years’ totals for the same months. It was by 
far the largest figure among the 70 years for which such statistics are available 
(which start with 1952). It was therefore also the largest figure in the latest 20 
years, and also the largest in the latest 10 years. Prior to 2020, the year with the 
largest numbers of deaths registered in April to July had been 1974, with 21,022 
deaths; among the latest 20 years (i.e. 2002 onwards), 2002 had the second largest 
figure (18,815 deaths); among the latest 10 years (i.e. 2012 onwards), 2015 had the 
second largest figure (18,410 deaths). So the coronavirus (COVID-19) pandemic 
clearly increased greatly the number of April to July deaths in 2020. 


The 18,661 deaths registered in April to July 2021 also shows the effects of the 
pandemic: it was the third largest figure in the latest 20 years (after 22,712 in April- 
July 2020, and 18,815 in April-July 2002) and the second largest in the latest 10 
years. 


In contrast, the 16,789 deaths registered in Scotland from April to July 2010 was the 
lowest number in those months for any of the 70 years that are shown in Table 1. 
That was also the lowest number in the latest 20 years (i.e. 2002 onwards); the 
17,297 deaths registered in Scotland from April to July 2014 was the lowest number 
in those months in the latest 10 years (i.e. 2012 onwards). 
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The Seasonal Increase by age-group and by cause of death 
(a) Age-groups 


Table 3 shows the extent to which the seasonal increase in mortality in the winter 
usually affects the elderly, particularly those aged 75 and over. As noted above, the 
seasonal increase for winter 2019/20 was unusually low, due to the subsequent 
effect of the coronavirus (COVID-19) pandemic (and the seasonal increase for 
winter 2020/21 was unusually high, due to the pandemic). For the same reason, 
the breakdown by age group for winter 2019/20 (when almost half the additional 
deaths were of people aged 65-74) was not typical. Therefore, the analysis that 
follows does not include winter 2019/20. 


The most recent ten winters apart from 2019/20 are winters 2010/11 to 2018/19, 
inclusive, plus winter 2020/21. Overall, taking the averages of the different age- 
groups’ percentages of each of those ten winters' additional deaths, around 45% of 
the additional deaths in winter were of people who were aged 85 and over, 30% 
were of people aged 75 to 84, 13% were 65-74 year olds, and 11% were younger 
(i.e. aged 0 to 64). The percentage of the additional deaths accounted for by 
people aged 85 and over was between 34% (in winter 2015/16) and 56% (in winter 
2012/13). People aged 75 to 84 accounted for between 28% (in both winter 2017/18 
and winter 2018/19) and 33% (in winter 2013/14) of the additional deaths. The 
corresponding figures for 65 to 74 year olds were between 8% (in winter 2011/12) 
and 19% (in winter 2015/16), and for the youngest age-group (0 to 64) between 5% 
(in winter 2012/13) and 17% (in winter 2010/11). 


The right-hand part of the table shows the number of additional deaths per 1,000 
population in each age-group. It is clear that the seasonal increase in the death rate 
is greatest for those aged 85 and over. For example, winter 2014/15 had almost 17 
additional deaths of people who were aged 85 and over (when they died) per 1,000 
people who were aged 85 and over (at mid-2014). On this basis, the worst winters 
(of those shown in the table) were 1998/99, 1999/2000 and 2017/18, which all had 
over 20 additional deaths aged 85 and over per 1,000 population aged 85 and over 
at mid-year. Over the period covered by the table, increases in the size of the 
population in the older age-groups mean that lower ‘additional death’ rates for each 
age-group will lead to the same number of additional deaths. For example, the 
seasonal increases in winter 1991/92 and winter 2015/16 were almost the same 
(2,890 and 2,850, respectively), even though winter 2015/16 had much lower 
‘additional death’ rates per 1,000 population in the older age-groups (for example, 
for those aged 85 and over, 8.38 for winter 2015/16 compared with 13.52 for winter 
1991/92). 


(b) Causes of death 


There is no single cause of ‘additional’ deaths in winter. Some of Public Health 
Scotland’s reports on influenza (available via the ‘Influenza’ part of PHS's website) 
have noted that they are often attributed in part to cold weather directly (e.g. deaths 
following falls), in part to respiratory infections including influenza, and in part to 
cold weather worsening chronic medical conditions (e.g. heart and respiratory 
complaints). 
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NRS data show that very few deaths are directly caused by hypothermia, and that 
influenza is the underlying cause of a relatively small number of deaths. 


Table 5 shows the numbers of ‘additional’ deaths for various categories of 
underlying causes of death. There are a number of reasons why such figures 
should be used with caution, particularly when considering apparent changes or 
trends for individual causes of death (more information is available from Annex B): 

e The latest winter’s figures are always provisional as NRS has still to receive final 
information about the causes of some of the deaths which were registered in the 
latest year. Usually, only a small percentage of the (rounded) numbers of 
additional deaths will change by more than 10. 

e Apparently very large Increased Winter Mortality Index values may be based on 
small unrounded numbers of deaths (e.g. for influenza, as it is the underlying 
cause of very few deaths at other times of the year). 

e As the seasonal increase in mortality may fluctuate greatly from winter to winter, 
the number of ‘additional’ deaths from a particular cause could vary even more 
(in percentage terms) between one year and the next. 

e Changes in the software that is used for coding the causes of death have broken 
the continuity of the figures for certain causes of death. 


Before the coronavirus (COVID-19) pandemic, most of the ‘additional’ deaths in 
winter were caused by circulatory system diseases (e.g. coronary heart disease and 
stroke), respiratory system diseases (e.g. pneumonia and chronic obstructive 
pulmonary disease), dementia and Alzheimer’s disease. Taken together, over the 
winters from 2010/11 to 2018/19, those diseases accounted for around four-fifths 
(on average) of the total seasonal increase in mortality (between 72% and 93%, 
depending on the winter), even though they were responsible for only about half of 
all deaths registered in Scotland. The proportion of the seasonal increase that was 
due to each medical condition did not appear to change much from year to year. 


However, because of the coronavirus (COVID-19) pandemic, the figures for the 
latest two winters (2019/20 and 2020/21) are unusual. 


Coronavirus (COVID-19) was the underlying cause of almost two-thirds of the 
‘additional’ deaths in winter 2020/21 (66%: 2,850 out of 4,330). Only small 
proportions of the total seasonal increase were due to, for example, dementia and 
Alzheimer’s disease (210 additional deaths), coronary (ischaemic) heart disease 
(210 additional deaths), cerebrovascular disease (200 additional deaths), other 
circulatory system diseases (210 additional deaths), chronic lower respiratory 
diseases (100 additional deaths) and endocrine, nutritional and metabolic diseases 
(100 additional deaths). 


The main underlying causes of the seasonal increase in mortality in winter 2019/20 
were dementia and Alzheimer’s disease (400 additional deaths), chronic lower 
respiratory diseases (350), pneumonia (240), and coronary heart disease (220). 
However, Table 5 shows that winter 2019/20 had a ‘seasonal increase’ of —1,740 
for deaths caused by the coronavirus (COVID-19) — i.e. it had a large ‘seasonal 
decrease’. This is because relatively few deaths for which the underlying cause 
was the coronavirus (COVID-19) were registered in winter 2019/20 (December 
2019 to March 2020) compared with the number registered in the following four 
months (April to July 2020). As a result, the number registered in winter 2019/20 
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was much less than the average of the numbers registered in the previous and 
subsequent four-month periods, and so winter 2019/20’s ‘seasonal increase’ for 
deaths caused by the coronavirus (COVID-19) was calculated to be -1,740. It is not 
possible to use that figure to estimate exactly what the overall seasonal increase for 
winter 2019/20 would have been had there been no pandemic (more about this 
appears in Section VI). A percentage breakdown of the seasonal increase for 
winter 2019/20 would be of little value, because the denominator (the overall 
seasonal increase) was unusually low due to the large negative ‘seasonal increase’ 
for deaths from coronavirus. 
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Any Relationship with Overall Mean Winter Temperature? 


In general, there are more deaths in colder months, and mortality tends to rise as 
temperatures fall. As well as figures for the seasonal increase in mortality, Table 2 
also gives the Met Office's overall mean winter temperature for Scotland for each of 
the years (based on data for December to February, rather than December to 
March). Part (a) of Figure A1 shows that (taken over all the winters for which figures 
are available) there may be a very slight tendency for the seasonal increase in 
mortality in the winter to be higher when the overall mean winter temperature is 
lower, but there is not a clear relationship. Part (b) shows that there is no clear 
relationship for the latest 20 winters alone. Here are a couple of examples of 
winters for which the expected relationship did (more-or-less) apply: 

e Winter 2013/14 was the fourth warmest of the 63 winters for which (at that 
time) these figures were available, with a mean temperature of 4.11°C, and 
had the second lowest seasonal increase in mortality (1,600); 

e Winter 2014/15 was, perhaps, a fairly ‘typical’ winter (in terms of its average 
temperature): it was the 35th coldest out of the 64 winters for which figures 
were available at that time, and had the 28th largest seasonal increase in 
mortality in those winters. (However, the relationship is less clear if one looks 
only at what were, at that time, the latest twenty winters: in that period, winter 
2014/15 was only the eighth coldest but it had had the third largest seasonal 
increase in mortality. ) 

On the other hand, there are also examples of winters for which the expected 
relationship did not apply: 

e In terms of its average temperature, winter 2010/11 was the seventh coldest in 
the 60 years from 1951/52 to 2010/11, inclusive: it had a mean winter 
temperature of 1.28°C. Only six of the 59 preceding winters had a lower mean 
temperature (1962/63: -0.06°C; 1976/77: 0.90°C; 1978/79: 0.40°C; 1981/82: 
1.09°C; 1985/86: 1.27°C; and 2009/10: 0.36°C) and the average of the mean 
temperatures for those 59 winters was 2.51°C. Therefore, one might have 
expected a relatively high seasonal increase in mortality in winter 2010/11. 
However, the seasonal increase in mortality in winter 2010/11 was (at that 
time) the ninth lowest figure recorded since the series started in 1951/52; 

e Winter 2011/12 was quite mild, with a mean temperature of 3.50°C. Nine of 
the preceding 60 winters had higher mean temperatures (ranging from 3.56°C 
in winter 1971/72 to 5.08°C in winter 1988/89), yet winter 2011/12 had by far 
the lowest seasonal increase in mortality. 


There may be a number of reasons for the lack of a clear association, for example, 
over the years, improvements in home insulation and the spread of central heating 
will have altered the relationship between the weather outdoors and temperatures 
indoors. In addition, the overall mean winter temperature may not be a good 
indicator of the severity of a winter because it is an average over three months: it 
could therefore suggest that a winter with some extremely cold weeks (in, say, 
January) was ‘mild’ if the average for the three months were raised by unusually 
warm weather in, say, December or February. And, as mentioned earlier, the 
unusually low seasonal increase in winter 2019/20 is due far more to there being 
‘coronavirus’ deaths in April and May 2020 than to the temperature during winter 
2019/20. 
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IV. Any Relationship with the Level of Influenza Activity? 


Table 2 includes indicators of the level of influenza activity, which NRS has 
calculated from figures for the weekly rate (per 100,000 population) for General 
Practitioner (GP) consultations for influenza-like illnesses (ILI) which were supplied 
by PHS. The ‘fluspotter’ surveillance scheme ran from 1971 to 2008. Since 2009/10 
the Scottish Influenza Surveillance Reporting Scheme (SISRS) has provided 
aggregate level data on GP consultation for ILI, based on automated software 
extracts from 98% of Scottish GP practices. These data are now used for routine 
surveillance of ILI in Scotland. (Data from the Pandemic Influenza Primary Care 
Reporting (PIPeR) sentinel scheme, which started in 2004, have been used 
retrospectively to calculate comparable historical rates for SISRS for the period 
2003/04 to 2008/09.) The first two indicators are based on the peak weekly rate for 
GP consultations for ILI over the relevant influenza season. The third indicator was 
calculated from the total of the rates for the weeks which (broadly speaking) cover 
the period from the start of December to the end of March. NRS has expressed 
each indicator in the form of an index, with the 2004/05 value being 100 in each 
case. 2004/05 is one of only five years for which both ‘fluspotter’ and SISRS/PIPeR 
data are available, any of which could have been chosen as the ‘base’ year for the 
indices. One might expect differences between the three series’ index values for the 
other years which they have in common, because different measuring systems and 
different types of data may produce different results. 


The seasonal increase in mortality in the winter may have a slight tendency to be a 
little higher when the peak weekly rate for GP consultations for ILI is higher. A 
tentative suggestion of this is given by part (a) of Figure A2, which uses the 
‘fluspotter’ data; part (b) provides an even fainter suggestion using the ‘SISRS’ 
data. However, it will be seen that any relationship between the two numbers is a 
very weak one (although, as mentioned later, PHS advises that the correlation is 
stronger when influenza A (H3N2) is the dominant strain), and winter 2019/20 is, of 
course, a complete outlier with its unusually low seasonal increase in mortality. The 
unusually low ILI indicator values for winter 2020/21 are assumed to be a 
consequence of the coronavirus (COVID-19) pandemic: health care services 
functioned differently in 2020/21 compared to previous flu seasons. 


There are some winters which had apparently similar levels of influenza activity 
(measured in terms of the peak weekly rate for GP consultations for ILI) but which 
had markedly different seasonal increases in mortality. This may be because the 
peak weekly rate may sometimes be a poor indicator of the total volume of 
influenza activity. One reason for this is that an ‘influenza season’ with a below- 
average peak weekly rate could have more cases than a ‘normal’ season if it lasted 
much longer than usual. Another reason is that the time of the year when influenza 
is at its highest may not be within the four winter months (as defined for the purpose 
of these statistics), which may reduce the statistical correlation between influenza 
activity and the seasonal increase in mortality. This can be seen from PHS reports 
(refer to Section II[b]) which have included a chart comparing the latest and the 
previous influenza seasons' GP consultation rates for flu. For example, reports by 
the then HPS, which were produced in April 2010, show that influenza in the 
2009/10 season peaked in early November 2009 - which was before the start of 
what is defined as ‘winter 2009/10’ for the statistics of the seasonal increase in 
mortality in the winter. The third indicator, being based on the ‘SISRS’ total for the 
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relevant weeks, should be a better indicator of the total volume of influenza activity 
in the winter, as it is not affected by either of those problems. However, there is also 
very little (if any) relationship between the seasonal increase in mortality and the 
value of the third indicator, as can be seen in part (c) of Figure A2. PHS advises 
that stratification of the data by influenza subtype reveals that the strongest 
correlation is evident for seasons in which influenza A (H3N2) was the dominant 
strain. That strain is one which particularly affects the most elderly, and for which 
the seasonal vaccine has been demonstrated in UK data to be poorly protective 
over recent influenza seasons, as shown in an article published on 27 September 
2018 in “Eurosurveillance” (a journal on infectious disease surveillance, 
epidemiology, prevention and control). This finding prompted a change in vaccine 
policy across Scotland and the rest of the UK for the 2018/19 influenza season. 


Some of the winters which had particularly high seasonal increases in mortality 
were in periods with apparently unusually high levels of influenza activity (for 
example 1975/76 and 1989/90), but there have also been occasions when the 
relationship was less clear. Examples of the latter are winter 1971/72, which had a 
very high level of influenza activity, but its seasonal increase in mortality did not 
differ greatly from the 5-year moving average; and winter 2014/15, which had a 
relatively low level of influenza activity (when measured in terms of both the ‘SISRS’ 
indicators for GP consultations), but a seasonal increase in mortality that was 
unusually high for the 21st century. The large seasonal increase in mortality in 
winter 2014/15 is believed to be due to the impact of the main influenza strain that 
was circulating at that time (influenza A H3N2), for three reasons. First, older 
people have demonstrated increased susceptibility to this strain and are more 
vulnerable to increased winter mortality. Second, the 2014/15 ‘influenza season’ (as 
determined by the results of laboratory testing of swabs from sentinel general 
practices) was much longer than normal (around 20 weeks, rather than the usual 6- 
8 weeks). Third, while the vaccine which the World Health Organisation 
recommended (in February 2014) for use in Northern hemisphere countries over 
winter 2014/15 provided protection against a number of influenza strains, it was less 
successful in protecting against H3N2. The vaccine was less effective than 
anticipated because the majority of the influenza A H3N2 viruses that were found to 
have circulated in Europe during the 2014/15 ‘influenza season’ had ‘drifted’ from 
the vaccine strain. The mismatch between the vaccine and what turned out to be 
the dominant influenza strain was revealed by early and sustained pressure on 
elderly residential care settings with high uptake of seasonal influenza vaccine due 
to outbreaks of influenza H3N2. The patterns of influenza rates and changes in 
mortality rates seen in Scotland in winter 2014/15 were similar to those of a number 
of other EU countries. 


At the time of writing, 1999/2000 was the most recent winter with an extremely high 
level of influenza incidence (the fluspotter index value for that year was many times 
greater than the indicator values of all the subsequent winters) The seasonal 
increase in mortality in this year was 5,190. Since then, the number of ‘additional’ 
deaths in winter had tended to fluctuate around about half of that level (this has, 
very broadly, been between roughly 2,000 and 3,000), with some exceptions (such 
as the values of 3,510 in winter 2008/09, 1,420 in winter 2011/12, 1,600 in winter 
2013/14, 4,060 in winter 2014/15 and 4,810 in winter 2017/18). However, PHS 
advises that there are other measures of the level of influenza activity, such as the 
number and proportion of people who were found to have influenza following tests 
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conducted by GPs and hospitals — and that, on the basis of hospital test results, 
winter 2017/18 had an unusually high level of influenza. The poor effectiveness of 
the vaccine in the elderly used in the 2017/18 season was demonstrated in a more 
recent publication in Eurosurveillance. There was a strong correlation between this 
data and the influenza surveillance indicators suggesting influenza illness 
significantly contributed to the high number of deaths seen that winter. This was a 
consistent finding across the UK (PHE Annual Flu Report) and Europe (European 


Mortality and Morbidity Eurosurveillance paper). 


Influenza may increase the mortality rate for vulnerable people, such as the elderly 
and those with long-term health conditions, like cancer and chronic obstructive 
pulmonary disease (COPD), by making them more vulnerable to the effects of 
existing health problems. Influenza and other respiratory system diseases may 
affect the circulatory system and trigger coronary heart disease or cerebrovascular 
disease. In such cases, the medical condition (for example COPD or heart disease) 
may be recorded as the cause of death, as influenza itself is mentioned on relatively 
few death certificates. It will be seen from the figures in Table 5 that, in most 
winters, influenza as the underlying cause of death accounted for only a small 
fraction of the seasonal increase in mortality in the winter (for example, only 70 out 
of a total seasonal increase of 2,720 in winter 2016/17; and usually under one 
hundred out of a total which was in the thousands). Of the winters shown, 2017/18 
was the one with influenza’s largest contribution (as the underlying cause of death) 
to the seasonal increase in mortality, when it accounted for 370 out of the overall 
seasonal increase of 4,810. 
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Comparisons with other countries 


NRS’s Increased Winter Mortality background note (please refer to the Contents 
page) includes material on comparisons with other European countries. On the 
basis of information for other countries that was given in two papers that were 
published in journals, it appears that the Increased Winter Mortality Index for 
Scotland is, at most, a little above the overall European value. The researchers 
found that increased winter mortality tended to be higher in countries with a warmer 
winter climate, probably because their homes tend to be poorly insulated and their 
populations tend not to dress well for cold weather. More of the results of those 
studies are given in the background note. 


The background note refers to the results of two studies because, as far as NRS is 
aware, there are no comprehensive routinely-published statistics of winter mortality 
for a range of countries. However, one can compare the figures for Scotland with 
those that are published annually for England and Wales by ONS and for Northern 
Ireland by the Northern Ireland Statistics and Research Agency (NISRA). This is 
done in Table 6, using the values of the Increased Winter Mortality Index for 
Scotland and of the Excess Winter Mortality Indexes for England, Wales and 
Northern Ireland. Although the indexes have different names, they are defined in 
the same way (the number of ‘additional’ deaths in December to March divided by 
the average number of deaths in a 4-month ‘non-winter’ period), so their values can 
be compared without any reservations. (While there are some differences across 
the UK in how the data used to produce statistics of deaths are collected and 
processed, they are relatively minor, particularly for the purpose of estimating the 
seasonal increase in mortality. As explained in Annex A, any statistics for Scotland 
that were produced using the total number of deaths that occurred in 4-month 
periods [the method used elsewhere in the UK] would differ only slightly from those 
that are given in this publication, which were produced using the numbers of deaths 
that were registered in 4-month periods.) 


As will be seen, the value of the index for England was greater than the value of the 
index for Scotland for 25 of the 29 winters (from 1991/92 to 2019/20) for which the 
index values for England and Wales were available when this publication was being 
prepared. So, using this measure, winter mortality is lower in Scotland than in 
England, which is consistent with the findings of the studies referred to in the 
background note. 


Similarly, as the value of the index for Wales was greater than the value of the 
index for Scotland for 23 of the 29 winters, using this measure, winter mortality is 
lower in Scotland than in Wales. 


The value of the index for Northern Ireland was greater than the value of the index 
for Scotland for 19 of the 29 winters, so, on this basis, winter mortality is lower in 
Scotland than in Northern Ireland. As with England and Wales, figures were not 
available for winter 2020/21 at the time this table was updated. 


It should be noted that the figures for Northern Ireland have been revised from 
those that were given in the previous ("2019/20") edition of this publication. This 
follows NISRA changing the basis of its figures to the date on which a death 
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occurred (rather than the date on which a death was registered, which was the 
basis of the previous figures for Northern Ireland). The revisions to NISRA’s figures 
have increased the number of winters for which the index for Northern Ireland was 
greater than the index for Scotland. 


15 
© Crown Copyright 2021 


VI. What might the Seasonal Increase in Winter 2019/20 have been, if 
there had been no coronavirus (COVID-19) pandemic? 


(a) Introduction 


As noted elsewhere, the figures for the latest two winters (2019/20 and 2020/21) 
are unusual because of the coronavirus (COVID-19) pandemic. It led to winter 
2019/20 having a very small seasonal increase, because there were many more 
deaths from April to July 2020 than from December 2019 to March 2020. And 
coronavirus (COVID-19) was the underlying cause of almost two-thirds of the 
‘additional’ deaths in winter 2020/21. The question therefore arises: what might the 
seasonal increases in those winters have been, had there been no pandemic? . 


Different versions of Figure A3 show the numbers of deaths the occurred on each 

day from 1 August to 31 July around both those two winters and also the previous 

one (winter 2018/19): 

e Figure A3 (18-19) illustrates what might be regarded as an example of a typical 
pre-pandemic pattern; 

e Figure A3 (19-20) shows that the pandemic led to a completely different pattern, 
with very large numbers of deaths in April and much of May 2020; and 

e Figure A3 (20-21) reveals a more normal pattern, with the death rate being 
highest in some of the winter months (although there were fewer deaths in 
March 2021 than in November 2020). 


The first death in Scotland which involved coronavirus was in mid-March 2020. It is 
clearly more possible to estimate what the seasonal increase might have been (had 
there been no pandemic) for winter 2019/20 (when the pandemic affected only the 
figures for a few of the months that are used in the calculation) than for winter 
2020/21 (when the pandemic affected the figures for all the months that are 
involved in the calculation). 


Coronavirus (COVID-19) was the underlying cause of almost two-thirds of the 
‘additional’ deaths in winter 2020/21. NRS has no way to estimate (for example) 
how many of the people who died as a result of coronavirus in, say, August to 
November 2020, would have died, in the same period, from another cause (e.g. a 
circulatory system disease, or dementia or Alzheimer’s disease), had there been no 
pandemic. Nor can NRS estimate how many of those people would have died, from 
another cause, in December 2020 to March 2021, or in April to July 2021, had there 
been no pandemic. So NRS cannot estimate what the seasonal increase in winter 
2020/21 might have been, had there been no pandemic. 


However, NRS can produce such an estimate for winter 2019/20, and some ways of 
doing this are described below. Please note that what follows remains almost 
entirely as it was written, in 2020, for the "winter 2019/20" edition of this publication. 
The only changes that have been made to it are a few minor ‘edits’ (e.g. to add 
headings for the sub-sections). In particular, it has not been updated to take 
account of any subsequent revisions to the data (which would be expected to have 
been very slight, for reasons which are given in paragraph B3 of Annex B and 
paragraph C4 of Annex C). 
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(b) Estimates which use the numbers of COVID-19 deaths 


One might ask what the seasonal increase in winter 2019/20 would have been, had 
there been no coronavirus (COVID-19) pandemic. One could estimate this simply 
by excluding any deaths where COVID-19 was mentioned on the death certificate 
from the calculation, to represent what the seasonal increase might have been, had 
there been no coronavirus pandemic. There were 166 deaths involving COVID-19 
registered in December 2019 to March 2020 and 4,042 registered in April to July 
2020. Removing them from the calculation would give a seasonal increase of about 
2,400. Or, one could estimate it by removing any deaths where COVID-19 was 
determined to be the underlying cause of death. There were 145 such deaths in 
December to March and 3,760 in April to July. This would give an estimate of the 
seasonal increase of 2,290 had there been no coronavirus pandemic (and is 
equivalent to subtracting the large negative ‘seasonal increase’ for deaths caused 
by COVID-19 from the overall seasonal increase). However, it is not certain that the 
result of either estimate is reliable because, for example, some of the people who 
died from COVID-19 might have died later in the same period from other medical 
conditions which they already had. Therefore, their deaths could still have been 
included in the calculation of the seasonal increase, even if there had been no 
coronavirus. On the other hand, some deaths from other causes might not have 
occurred, in those periods, had there been no pandemic. A Public Health Scotland 
report ( “Non-COVID-19 excess deaths by cause” , published on 26 August 2020) 
said that, for example, reduced use of hospitals or primary care services might 
explain the excess mortality from cancer, circulatory causes, and diabetes; and 
measures to control the spread of COVID-19 may also have had negative economic 
and social consequences in the wider population. As NRS does not know how 
many deaths would still have occurred in each period had there been no pandemic, 
and how many would not have occurred, it does not know whether the calculations 
described above produce reliable estimates. 


(c) Estimates which use previous years’ numbers of deaths 


One can also estimate what the seasonal increase in mortality in winter 2019/20 
might have been, had there been no coronavirus (COVID-19) pandemic, using 
other estimates of how many deaths might then have been registered in two 
periods: first, winter 2019/20 (December 2019 to March 2020); second, April to July 
2020. There are a number of ways that this may be done, some of which are 
described in the paragraphs that follow. Depending upon the method of estimation, 
the result could be between about 2,200 and around 3,000. Given the range of the 
different methods’ results, NRS does not know whether or not the seasonal 
increase in winter 2019/20 would have been a ‘typical’ one, had there been no 
COVID-19.. 


The first number is the easier to estimate because COVID-19 had relatively little 
effect on the number of deaths registered in Scotland in winter 2019/20. The first 
deaths involving coronavirus were registered in the week commencing 16 March 
2020, and a total of 145 deaths for which it was the underlying cause had been 
registered by the end of March 2020. NRS’s publication “Deaths involving 


coronavirus (COVID-19) in Scotland” shows that, up to week 13 (23 to 29 March), 
the number of deaths registered in Scotland in each week of 2020 was broadly in 
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line with the average for that week over the previous five years — so it seems likely 
that relatively few of the deaths registered up to the end of March 2020 were 
consequences of the pandemic (apart from those for which COVID-19 was the 
underlying cause, of course), Therefore, one can assume that, had there been no 
pandemic, the number of deaths registered between December 2019 and March 
2020 would have been up to 145 fewer than the 21,392 that were actually 
registered. On this basis, NRS estimates that between 21,247 and 21,392 deaths 
would have been registered in winter 2019/20, had there been no coronavirus. 


The second number is more difficult to estimate because of the much greater effect 
of the pandemic on the number of deaths registered from April to July 2020. In 
total, 3,760 deaths for which COVID-19 was the underlying cause were registered 
in Scotland in those four months. NRS’s publication shows a clear divergence from 
the 5-year average for weeks 14 (30 March to 5 April) to 22 (25 to 31 May). There 
are several possible ways to estimate what the number of deaths for April to July 
2020 might have been, had there been no coronavirus, and calculate a seasonal 
increase based on that estimate, the actual number for August to November 2019, 
and the range for winter 2019/20 had there been no COVID-19 (which was 
estimated in the previous paragraph). For example, when the number of deaths in 
a “pandemic-free” April to July 2020 is estimated by: 

e using the previous five years’ average number of deaths registered from April 
to July, the seasonal increase (without coronavirus) is estimated to be 
between 2,700 and 2,850; 

e using the previous ten years’ average number of deaths registered from April 
to July, the seasonal increase (without coronavirus) is estimated to be 
between 2,870 and 3,020; 

e applying the previous five years’ average relationship between the August to 
November registrations and the following April to July registrations to the 
August to November 2019 registrations, the seasonal increase (without 
coronavirus) is estimated to be between 2,210 and 2,350; 

e applying the previous ten years’ average relationship between the August to 
November registrations and the following April to July registrations to the 
August to November 2019 registrations, the seasonal increase (without 
coronavirus) is estimated to be between 2,190 and 2,340. 


(d) Some other possible methods of estimation 


More sophisticated estimation methods are possible. For example, one could 
calculate the previous five (or ten) years’ death rates in April to July, by age-group 
and sex (based on the estimated size of the population at the previous mid-year), 
assume what the corresponding death rates for April to July 2020 might have been, 
perhaps taking account of any trends seen over the previous five (or ten) years, and 
apply those to the estimated population at mid-2020. However, that would require 
much more work, and perhaps questionable assumptions about trends in death 
rates, and would not guarantee a more accurate result. 


(e) Conclusion 
There are clear differences between the results of some of the methods of 


estimation that were described above. For the six different approaches, the result is 
a seasonal increase in mortality of between around 2,200 and 3,000. This includes 
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the two estimation methods which remove from the calculation the numbers of 
deaths for which COVID-19 was (a) mentioned or (b) the underlying cause. 


Given such differences, all that one can say is that it is likely that the seasonal 
increase would have been between 2,200 and 3,000, had there been no 
coronavirus. 


The lowest estimate could be described as being around the middle of the range for 
recent winters, as a seasonal increase of 2,200 would have been the fifth lowest in 
the latest 10 winters (2010/11 onwards) and the eighth lowest in the latest 20 
winters (2000/01 onwards). It would also have been the tenth lowest of the 69 
winters for which figures are available. 


However, the highest estimate is above the ‘typical’ level for recent winters: a 
seasonal increase of 3,000 would have been the third highest in the latest 10 
winters (only exceeded by the 4,810 for winter 2017/18 and the 4,060 for winter 
2014/15) and the fourth highest in the latest 20 winters (only exceeded by them and 
the 3,510 for winter 2008/09). On the other hand, it would have been lower than in 
most of the earlier winters, and the 31st lowest of the 69 winters for which figures 
are available. 


So, given the range of the results of the different methods of estimation, NRS does 


not know whether or not the seasonal increase in winter 2019/20 would have been 
a ‘typical’ one, had there been no COVID-19. 
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